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(57) Abstract: A secretory or membrane-binding chimeric protein composed of an energy-generating protein and an energy-receiv- 
^5 ing protein ligated to each other, in which energy transfer can arise between the energy-generating protein and the energy-receiving 
protein. 
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OAPI ^1* (BF, BJ, CF, CG, CI, CM. GA. GN. GQ. GW, 2 X^Zl— Kai/flfeOTBSlSIZ^lNr I*. ^«8*tf $*t-5 
ML, MR, ME, SN, TD. TG). S-PCT^-tf <y h(D^aiC|ie$+l-Ct^S Ta— KtBSS 
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:^mM(D^y^ ^^/v^— 

and Hirano, T. -.Shining the light: the mechanism of the bioluminescence reaction of 
15 calcium-binding photoproteins. (1996) Chemistry & Biology, 3, 337-347 J^^^) ^ $fe>Je:c: 

^=^'$'—i-^:^mi>^^lbtlX\^>^i^m^W^m 5975796 -^:feJ;U«WO98/'14605)„ 
ReniUa /^i^:7ai7—^»* ReniUa reniformis t^h'^m^tltc.mMXl^^. :i<^^5g(*. 
20 ^*«^#?5ETT*^3t^K-&I/>'7^^-:^:/<^m{b6tlfl52.;^m^M^^UT. 478nm (Dmi^m 
^^Sft%#5*^3fe^^^-r5„ b^^bi^#-T?«Renilla reniformis ^K^^ir^iifV 
—>^ytm^M^(D:^^^/V^—mm^1^mi^tc SlOnm O:^::'^^^^^^^- -S^^-^-.biX 
7h-rSo ReniUa /^^^7m^'-^f<^)it'fe^^^fE^^:^^'P—>"^li$i^^ -^tXcDNA {*at^^ 

(DXoicm&i^^-r^m'B-i)^h^o ^yt^^V^ Aequorea victoria ^^p3M^$;^bfc^y— 

•i^fiiJ^n— ^'^k^tL^ -^ocDNA «^J3Sl^-e^mi-siffiH^^le^^ili^^-f 
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5 tJ^5l5^ig^tuyh Renilla /l^iy^^zj^v—^RXJ^ii^V—^^^i^m e^ilj'^it^^«ll^<^ 

^^^^W^'>^^^/^ Vargula hagendorfii ^^(DtSMM Cypridina noctfluca 

^iJ'/V^^SW Cypridina /Vv^:73^yvi:HjS:LT*;'^^3feil6ft 460nm 
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s &K5te^ (EYFP) ^m%mmmmm.m-<^^-pBF-Bosiz.mAvtcmtft'^yt 

5 =f- (viuc) mmm.n'^ik%w^nm.^=^ ceyfp) (om%^%m^wnm.o 

i^vmM%''^%m.-^w e w (viuc-eyfp) ALfc^j3ai^3i-u«^ji&^ 

li|3J:i. 5^S^(Vluc-EYFP). ^^S^(Rluc-EYFP) <D^%'^%m^'^^^ 
10 ^4(i. ^^!i7^7^fi?/V'^^^^ (Vluc) h?^%'^%m-^m e If (Vluc-EYFP) 

uc-EYFP<35||)fe, 3)EYFP<Z)^3fe 

25 -m±m&n-(:h^o 
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5 V ^vm^^f^^s ^^^ji-^-m^ m:k.im%) stj^^^/v^f-^^ mK.im 

±mm^^^\^^j^^ ^-^mmm^mm (•^^/j^'^/wi-v'^^v— €) e « (yfp) 

15 (1) e ^) - s ^) ; 

20 (6) (iyi/-^7V^:7'^K) -(^;tvw=¥-S^S e«)-(:^^vv=¥— ^ii® 6«)o 
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^7. &SC;65GFP, YFP, BFP, CFP. DsRED *;^cfiRFPt?fc53®6t2:|5^<D 



15 mm^immmmt^m^^^^'^xmii\^'Bm(oMMmmi^^mmir^j:u. ^ 

20 (^a-fe^^^^^jasitST^tv ^\.mmmii^mi-^mmxh^mi4i<imm,(D:}ymo 
mi6. mn^^i^^K mm^-^i\':i^^ti^^v^^u^^h^mi^ii^^t^. mi4\z.mm 
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~20iliis m^e-^-i ^mxh^o — <^^K{*^ ^(omm^^'o^^/^ 
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1) -efeSo 

;6S-^i'f^tL#-5^^MeW«^lfl5:^iH^'J'efc-5 S EQKQLQKRFGGFTGG 

15 ifmmmkm-\^x\^^. 

i-^^i^T?, ^^^^sa^i<^i|#i4 («aj;t(^:/n-fe:5/-s/:/^^^ (pci. PC2, :7y 
2|5:PJ*0#tc*5VN-C. ^m%%mU'^t\^X\t. fc:^Ki/^t\ ^^EA(*^ 
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5 HeSCBFP), e/T>'^^®e®(CFP). DsRED. 5^fe^^Sfi^(RFP)7^^if;65^?iJ 
10 i^^-g-ibiir^bTt*. 'Baj;^t^^T<^^<^^s^}f feih^o 









GFP. YFPx BFP, CFP. DsRED. RFP. 




DsRED. =ii^T=^l^. ^-r^my \. ]) :y 




GFP. YFP. BFP, CFP. DsRED. RFP 




DsRED 




GFP. YFP. BFP, CFP. DsRED. RFP 




GFP. YFP. BFP, CFP. DsRED. RFP. 



^■^'^vm^i\^^ii.^^xm^L.x-hx\f \ 

mm a«(Z)$?*Lv ^mmmm(Dio7!}K mmm-^imm<DTKymmm^x^xm 
2) mmm-^mm.(DT^mmm^^^^x, i^l<j«m<ot^/^^s^^, mm 
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^^WctLXiX fP^i^me^^M^^fe (Nucleic Acids Res. 10, 6487-6500, 1982) 

^m<om.mmm^i:^^^^-^M dna x^*^<^tB«^^;^^y^^^:^>^'fe^#T•T?/^^ 

®S, rixSSC.o.i%SDS,37''CjmS-cfcl9. $?*b<{* 

ro.5xSSC,0.1%SDS,42'Cj S^tffet), Mle:^?-^ U< ro.2xSSC.0.1%SDS,65'C J S^T'fc 
5„ ia^lJ#-§-l*fc{i2SB*fe<7?JKy^;J'l^:r^Kfc<D/N-<-^yi5^'<-^— e^3>'J^<fco-C#b^X 

6 DNA {±@H^lJ#-S-l*:^cJ*2|5*fe(75i^SSB>?iJ{c:J;|9^t?$tLS DNA 

±m^\^x^^^'^^^t\^xm^^^t:A^x^^o mm.^^^—t\^x, mK.it, pbt- 

VL-mp-YFP(VL fil^^/KiJ^/Uv^v^yrc:^— if > mp}:i^:=^i5'— ^y^h\ YFPfiH-fe^ 
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10 TffcSo 

IE18~l 0(c;2|s:^PJc^ix>?.-7"Aom^ig^^-ro HIS (c^i-J: ^^^(7) 
M^^bE^B^fetts^o (^soli^PP) ^-e^j^^stT^-e. =¥^7MfiK;6*b 

So 
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m^it. mmm^^(D^ia-i. -^t^=LV >^^^=^v ^^^(d-^^-^ 

/V-^V^UT. ACTH, i3 yTKhPt'^-C i3 LPH) , a *5J;-a« jS p<^->'yW^$lJ^^/^-=e^ 
(MSH), al>'^:7Ty>'^^>'^V^>'-1'^355*>^^ POMC ;5^bM'l4^:7'^K'^<^^^J^^t- 
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15 ti^:iti-ttf:\f\ 

^^:^i^/Um%WMVaTgiHai Luciferase ; 'MT. TVLJ ^fci(± fviucj tW^-i':zti^h^) 
iS'lH-T- (Thompson, E. M., Nagata, S. & Tsuji, F. I. Cloning and expression of cDNA for 
the luciferase irom the marine ostracod Vargula hilgendorfii. fi-oc Natl Acad Sci U SA 
20 86, 6567-71 (1989))^T^%3te:i^7<!7'^*5fe^^M^-fe:^^Se^(EYFP)3t'fS^<^7^ 

^7«>'h^^Ky^7— ^ii^^;^? (i^T PGR m (Cj;oT*ii|iiU^ BifLm^jas^m-ffi-<i^ 

^^n^(Dmn^^\jk.^(Dxth^o viuc pgr m^-t^Us i/^-f-^— i (5- 

{Hincm-BstXl): 

25 CA CAAGGTTGCATTGTGGTGGA TGAAGATAATAATTCTGTCTGTTATATTGGG- 
3'; 2(5'-(5amHI): TG TGGATCCT TGACATTCAGGTGGTACTTCTAG-3') 

^fflVN, Vluc (D N T^iSSteiMM^K^/^^^U. C ^m\Z.\'i.m±=^Yl^^mm^. BamHI 

1^-Y^^'^^py>^;^7— MB^ij^i^ALifeo eyfp (d pcRiiiUft^^'Y-^-scs'- 

(///hdll-iVod-^amHI): 
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C AAGCTTGCGGCCGCAGGATCC GTGAGCAAGGGCGAGGAGCTGTTCAC-3').7" 
^^-^—4 (5'-(Bsm T ACCATTGTGCTGGA TGGTGAGCAAGGGCGAGGAGCTG- 

3') ?rfflv^. EYFP (D N i^tQ(Dmii^=^\'^^^^wmu BamHi •^-(h^^tsr^:^-m.m^ N 

5 iC^^-CfeS pE-BOS (S Mizushima & S Nagata pEF-BOS, a powerful mammalian 
expression vector. Nucleic Acids Research, Vol.18, No. 17 P.5322) (D BstXl tCltfllB PGR 

mumm^m'^WAvx^m^^^^^-^i^^u pef-bos viuc-eyfp t^^vtco *fc. 
10 #ARrtit?feSo 



^^fe-^^B-a-MeWit^^ pEF-BOS Vluc-EYFP ^ Cos? lEB|fe^;:^Abfc^:l5^ 
m% • e ® Vluc-EYFP ili^^hf\.fz.:Lh^%tltmm Vluc 6 « 

EYFP V^^^>al;;^.i?v:/c3y^^fe^^:J;^9^iSbfc„ I2I2(* Vluc. EYFP. Vluc-EYFP 

15 ^^fh^f[m.xut.m(r>mn. nm^mvco^^x^^o ^j^^^i^if* viucc^^^ 

» 63kDa) . EYFP(^^^* 27kDa) ^U- Vluc-EYFP (^^4 95kDa) ii^'^^m^fyk.o 

Vluc-EYFP o^jiai^<^)^m-e{*. J;9/^$v^i^-('X(DMe®t>^tbn■cv^fc:;as. ^^m\. 

5fe®^^m^b^o )kMihVX'^miy^-r;v^mcf^\'-^t^^i^^^^ RIuc t EYFP SrlSIl-^ 

20 bfc>b(^ Riuc-EYFP mxmm^mMvrc. m^(D'^%nm^^^t. riuc-eyfp (Dik% 

m^t^WiM-^W^\^^Mfi:<iJ^t)^^(0\Z.n\^X. Vluc-EYFP x\t.ik%nM^M^M'm. 

Vluc-EYFP Vluc (Dn-Dii^m^^^-rMz.nm\^x. m^. ii^m^M^ttm 
mxtfco ^m^tifc Vluc-EYFP (Drntftm^t^m^i-tc.^^. m4(DX^\z. Vluc mkt 

irb^LT. m8o%um<Dm^^m^i^w^tix\^^fco ^±<Dwm^ib. viuc-eyfp n 
25 Vluc (DWom^f^^mRwmmt. mtftm&n(Dm:t/tm^^-t?>M-^m&nx^ 

ORTti^btESr. ^tti-x. m^m&^(Dm^^m\.x\^^^o 

mmms 
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Vluc-EYFP (D^^^-^^Wl^^m^l^fCo m5'(Jm-f-X^K2<>(Dm%:^'<^hJ\^<0\:^—^ 

Vluc-EYFP fir^-s-t-s^tt^i^^. ^3t#tt^u5^^-^^seKr^(^^ 

10 ^Jfe^J4 

25 i-§#tt;6^b#A^:^^K<^3^7n«3t^^8ff^!^#;!jP^<^^tl^'fk;it^Sr#^-fe>' 
1^— iLTflJ^T?#So 
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I. =o:^^U^-^^m&nt=^^/l^^-'^S^m^W^^WVXts:^. 

(2) (^^M^^/i^^-^^S e K) - (^^/v^-^^M 6 K) ; 

(3) (jm^^m:^:^/\-'^-^^m &m - (^^/v^-^^s ) ; 

7. ^^S&®:&5GFP, YFP, BFP. CFP, DsRED *fc}iRFPT?fe5»^^6{J:fB 

II. m^mioiz.mm(D^^^-i^^^xmwu^^nrcmn^mi^o 
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15 l2ft(Z):^fe„ 
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Fig. la 



pEP-BOS Vluc-EYFP 

Eco RI 6846 7595 




Bst XI 3775 



Plasmld name:pEF-BOS Vluc-EYFP 
Plasmid sxze:7 695 bp 
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SEQUENCE LISTING 
<nO> NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND 
TECHNOLOGY 

<120> Secreted or membrane-bound type chimera protein 

<130> P03-74 

<140> 

<141> 

<160> 10 

<170> Patent In Ver. 2.1 
<210> 1 
<211> 2388 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<221> CDS 

<222> (1).. (2388) 

<400> 1 

atg aag ata ata att ctg tct gtt ata ttg gcc tac tgt gtc acc gac 48 
Met Lys lie lie lie Leu Ser Val lie Leu Ala Tyr Cys Val Thr Asp 
15 10 15 

aac tgt caa gat gca tgt act gta gaa gcg gaa cog cca tea agt aca 96 
Asn Cys Gin Asp Aia Cys Pro Val Giu Ala Glu Pro Pro Ser Ser Ttir 
20 25 30 

cca aca gtt cca act tct tgt gaa get aaa gaa gga gaa tgt ata gat 144 
Pro Thr Val Pro Thr Ser Cys Glu Ala Lys Glu Gly Glu Cys lie Asp 
35 40 45 

acc aga tgc gca aca tgt aaa cga gat ata eta tea gat gga ctg tgt 192 
Thr Arg Cys Ala Thr Cys Lys Arg Asp lie Leu Ser Asp Gly Leu Cys 
50 55 60 



^^JP2003/01128S 



gaa aat aaa cca ggg aag aca tgc tgt aga atg tgc cag tat gtg att 240 
Glu Asn Lys Pro Giy Lys Thr Cys Cys Arg Met Cys Gin Tyr Val lie 
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65 70 75 80 

gaa tgc aga gta gaa gca get ggt tat ttt aga acg ttt tac ggc aaa 288 

Glu Cys Arg Val Glu Ala Ala Gly Tyr Phe Arg Thr Phe Tyr Gly Lys 
85 90 95 

aga ttt aat ttt cag gaa cct ggt aaa tat gtg ctg get agg gga ace 336 

Arg Phe Asn Phe Gin Glu Pro Gly Lys Tyr Val Leu Ala Arg Gly Thr 
100 105 110 

aag ggt gge gat tgg tct gta ace ete aec atg gag aat eta gat gga 384 

Lys Gly Gly Asp Trp Ser Val Thr Leu Thr Met Glu Asn Leu Asp Gly 
115 120 125 

cag aag gga get gtg ctg act aag aca aca ctg gag gtt gca gga gac 432 

Gin Lys Gly Ala Val Leu Thr Lys Thr Thr Leu Glu Val Ala Gly Asp 

130 135 140 

gta ata gac att act caa get act gca gat cct ate aca gtt aac gga 480 

Val lie Asp lie Thr Gin Ala Thr Ala Asp Pro lie Thr Val Asn Gly 
145 150 155 160 

gga get gac cca gtt ate get aac ccg ttc aca att ggt gag gtg acc 528 

Gly Ala Asp Pro Val Me Ala Asn Pro Phe Thr Me Gly Glu Val Thr 
165 170 175 

att get gtt gtt gaa ata ccg ggc ttc aat ate aca gtc ate gaa ttc 576 

Me Ala Val Val Glu Me Pro Gly Phe Asn Me Thr Val Me Glu Phe 
180 185 190 

ttt aaa eta ate gtg att gat att ctg gga gga aga tct gtg aga att 624 

Phe Lys Leu lie Val Me Asp Me Leu Gly Gly Arg Ser Val Arg Me 
195 200 205 

get cca gac aca gca aac aaa gga ctg ata tct ggt ate tgt ggt aat 672 

Ala Pro Asp Thr Ala Asn Lys Gly Leu Me Ser Gly Me Cys Gly Asn 
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210 



215 



220 



ctg gag atg aat gac get gat gac ttt act aca gat gca gat cag ctg 
Leu Glu Met Asn Asp Ala Asp Asp Phe Thr Thr Asp Ala Asp Gin Leu 
225 230 235 240 



720 



gcg ate caa cce aac ata aae aaa gag ttc gae ggc tgc oca ttc tat 
Ala He Gin Pro Asn lie Asn Lys Glu Phe Asp Gly Cys Pro Phe Tyr 
245 250 255 



768 



ggc aat cct tct gat ate gaa tac tgc aaa ggt ctg atg gag cca tac 
Gly Asn Pro Ser Asp He Glu Tyr Cys Lys Gly Leu Met Glu Pro Tyr 
260 265 270 



816 



aga get gta tgt cgt aac aat ate aac ttc tac tat tac act eta tec 
Arg Ala Val Cys Arg Asn Asn He Asn Phe Tyr Tyr Tyr Thr Leu Ser 
275 280 285 



864 



tgt gee tte get tae tgt atg gga gga gaa gaa aga get aaa cae gte 
Cys Ala Phe Ala Tyr Cys Met Gly Gly Glu Glu Arg Ala Lys His Val 
290 295 300 



912 



ett ttc gae tat gtt gag aca tgc get gcg eeg gaa acg aga gga aeg 
Leu Phe Asp Tyr Val Glu Thr Cys Ala Ala Pro Glu Thr Arg Gly Thr 
305 310 315 320 



960 



tgt gtt tta tea gga cat act ttc tat gae aca ttc gac aaa gca aga 
Cys Val Leu Ser Gly His Thr Phe Tyr Asp Thr Phe Asp Lys Ala Arg 
325 330 335 



1008 



tat caa tte cag ggc cca tgc aag gag att ctg atg gee gca gac tgt 
Tyr Gin Phe Gin Gly Pro Cys Lys Glu lie Leu Met Ala Ala Asp Cys 
340 345 350 



1056 



tae tgg aac aca tgg gat gta aag gtt tea cat aga gac gte gaa tea 1104 
Tyr Trp Asn Thr Trp Asp Val Lys Val Ser His Arg Asp Val Glu Ser 
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355 360 365 

tac act gag gta gag aaa gta aca ate agg aaa cag tea act gta gta 1152 

Tyr Thr Glu Val Glu Lys Val Thr lie Arg Lys Gin Ser Thr Val Val 

370 375 380 

gat etc att gtg gat ggc aag cag gtc aag gtt gga gga gtg gat gta 1200 

Asp Leu Me Val Asp Gly Lys Gin Val Lys Val Gly Gly Val Asp Val 
385 390 395 400 

tct ate cog tac age tct gag aac act tec ata tac tgg cag gat gga 1248 

Ser lie Pro Tyr Ser Ser Glu Asn Thr Ser lie Tyr Trp Gin Asp Gly 
405 410 415 

gac ate ctg acg acg gcc ate eta cet gaa get ett gtc gtt aag ttc 1296 

Asp He Leu Thr Thr Ala lie Leu Pro Glu Ala Leu Val Val Lys Phe 

420 425 430 

aac ttt aag cag etc ctt gta gtt cat ate aga gat cca ttc gat gga 1344 

Asn Phe Lys Gin Leu Leu Val Val His He Arg Asp Pro Phe Asp Gly 
435 440 445 

aag aca tgc ggc ata tgt ggt aac tat aat caa gat tea act gat gat 1392 

Lys Thr Cys Gly He Cys Gly Asn tyr Asn Gin Asp Ser Thr Asp Asp 

450 455 460 

ttc ttt gac gea gaa gga gca tgc get eta ace cec aac cec cca gga 1440 

Phe Phe Asp Ala Glu Gly Ala Cys Ala Leu Thr Pro Asn Pro Pro Gly 
465 470 475 480 

tgt aca gag gaa cag aaa cca gaa get gag ega ett tgc aat aat etc 1488 

Cys Thr Glu Glu Gin Lys Pro Glu Ala Glu Arg Leu Cys Asn Asn Leu 
485 490 495 

ttt gat tct tct ate gac gag aaa tgt aat gtc tgc tac aag cct gac 1536 

Phe Asp Ser Ser He Asp Glu Lys Cys Asn Val Cys Tyr Lys Pro Asp 
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500 505 510 

egg att gcc cga tgt atg tac gag tat tgc ctg agg gga caa caa gga 1584 
Arg lie Ala Arg Cys Met Tyr Glu Tyr Cys Leu Arg Gly Gin Gin Gly 
515 520 525 

ttt tgt gac cat get tgg gag ttc aag aaa gaa tgc tac ata aaa cat 1632 
Phe Cys Asp His Ala Trp Glu Phe Lys Lys Glu Cys Tyr lie Lys His 
530 535 540 

gga gac act eta gaa gta cca cct gaa tgt caa gga tec gtg age aag 1680 
Gly Asp Thr Leu Glu Val Pro Pro Glu Cys Gin Gly Ser Val Ser Lys 
545 550 555 560 

gge gag gag ctg ttc acc ggg gtg gtg ccc ate ctg gtc gag ctg gac 1728 
Gly Glu Glu Leu Phe Thr Gly Val Val Pro lie Leu Val Glu Leu Asp 
565 570 575 

ggc gac gta aac gge cac aag ttc age gtg tec gge gag ggc gag gge 1776 
Gly Asp Val Asn Gly His Lys Phe Ser Val Ser Gly Glu Gly Glu Gly 
580 585 590 

gat gee acc tac gge aag ctg ace ctg aag ttc ate tgc acc acc ggc 1824 
Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys Phe lie Cys Thr Thr Gly 
595 600 605 

aag ctg ccc gtg ccc tgg ccc acc etc gtg acc acc ttc ggc tac ggc 1872 
Lys Leu Pro Val Pro Trp Pro Thr Leu Val Thr Thr Phe Gly Tyr Gly 
610 615 620 

ctg cag tgc ttc gcc cgc tac ccc gac cac atg aag cag cac gac ttc 1920 
Leu Gin Cys Phe Ala Arg Tyr Pro Asp His Met Lys Gin His Asp Phe 
625 630 635 640 

ttc aag tec gee atg ccc gaa ggc tac gtc cag gag cgc acc ate ttc 1968 
Phe Lys Ser Ala Met Pro Glu Gly Tyr Val Gin Glu Arg Thr Me Phe 
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645 650 655 

ttc aag gac gac ggc aac tac aag acc cgc gcc gag gtg aag ttc gag 2016 
Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg Ala Glu Val Lys Phe Glu 
660 665 670 

ggc gac acc ctg gtg aac cgc ate gag ctg aag ggc ate gac ttc aag 2064 
Gly Asp Thr Leu Val Asn Arg lie Glu Leu Lys Gly Me Asp Phe Lys 
675 680 685 

gag gac ggc aac ate ctg ggg cac aag ctg gag tac aac tac aac age 2112 
Glu Asp Gly Asn He Leu Gly His Lys Leu Glu Tyr Asn Tyr Asn Ser 
690 695 700 

cac aac gtc tat ate atg gcc gac aag cag aag aac ggc ate aag gtg 2160 
His Asn Val Tyr Me Met Ala Asp Lys Gin Lys Asn Gly Me Lys Val 
705 710 715 720 

aac ttc aag ate cgc cac aac ate gag gac ggc age gtg eag etc gee 2208 
Asn Phe Lys lie Arg His Asn Me Glu Asp Gly Ser Val Gin Leu Ala 
725 730 735 

gac cac tac cag cag aac ace ecc ate ggc gac ggc ecc gtg ctg ctg 2256 
Asp His Tyr Gin Gin Asn Thr Pro lie Gly Asp Gly Pro Val Leu Leu 
740 745 750 

ecc gac aac cac tac ctg age tac cag tec gcc ctg age aaa gac ecc 2304 
Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser Ala Leu Ser Lys Asp Pro 
755 760 765 

aac gag aag cgc gat cac atg gtc ctg ctg gag ttc gtg acc gcc gcc 2352 
Asn Glu Lys Arg Asp His Met Val Leu Leu Glu Phe Val Thr Ala Ala 
770 775 780 



ggg ate act etc ggc atg gac gag ctg tac aag taa 
Gly Me Thr Leu Gly Met Asp Glu Leu Tyr Lys 



2388 
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785 790 795 



<210> 2 
<2n> 2505 
<212> DMA 

<213> chimeric protein 
<221> CDS 
<222> (1).. (2505) 
<400> 2 

atg aag ata ata att ctg tct gtt ata ttg gcc tac tgt gtc acc gac 48 
Met Lys lie lie lie Leu Ser Val Me Leu Ala Tyr Cys Val Thr Asp 
15 10 15 

aac tgt caa gat gca tgt cot gta gaa gcg gaa cog oca tea agt aca 96 
Asn Cys Gin Asp Ala Cys Pro Val Giu Ala Glu Pro Pro Ser Ser Thr 
20 25 30 

cca aca gtt cca act tct tgt gaa get aaa gaa gga gaa tgt ata gat 144 
Pro Thr Val Pro Thr Ser Cys Glu Ala Lys Glu Gly Glu Cys Me Asp 
35 40 45 

acc aga tgc gca aca tgt aaa cga gat ata eta tea gat gga ctg tgt 192 
Thr Arg Cys Ala Thr Cys Lys Arg Asp Me Leu Ser Asp Gly Leu Cys 
50 55 60 

gaa aat aaa cca ggg aag aca tgc tgt aga atg tgc cag tat gtg att 240 
Glu Asn Lys Pro Gly Lys Thr Cys Cys Arg Met Cys Gin Tyr Val Me 
65 70 75 80 

gaa tgc aga gta gaa gca get ggt tat ttt aga aeg ttt tac ggc aaa 288 
Glu Cys Arg Val Glu Ala Ala Gly Tyr Phe Arg Thr Phe Tyr Gly Lys 
85 90 95 

aga ttt aat ttt cag gaa ect ggt aaa tat gtg ctg get agg gga acc 336 
Arg Phe Asn Phe Gin Glu Pro Gly Lys Tyr Val Leu Ala Arg Gly Thr 



wo 2004/022600 




fJP2003/011285 



8/20 



100 105 110 

aag ggt ggc gat tgg tct gta acc etc acc atg gag aat eta gat gga 384 
Lys Gly Gly Asp Trp Ser Val Thr Leu Thr Met Glu Asn Leu Asp Gly 
115 120 125 

eag aag gga get gtg etg aet aag aca aea ctg gag gtt gca gga gae 432 
Gin Lys Gly Ala Val Leu Thr Lys Thr Thr Leu Glu Val Ala Gly Asp 
130 135 140 

gta ata gae att act caa get act gca gat cct ate aca gtt aac gga 480 
Val lie Asp lie Thr Gin Ala Thr Ala Asp Pro lie Thr Val Asn Gly 
145 150 155 160 

gga get gae eca gtt ate get aac ccg ttc aca att ggt gag gtg ace 528 
Gly Ala Asp Pro Val lie Ala Asn Pro Phe Thr lie Gly Glu Val Thr 
165 170 175 

att get gtt gtt gaa ata ccg ggc ttc aat ate aea gtc ate gaa ttc 576 
lie Ala Val Val Glu lie Pro Gly Phe Asn lie Thr Val lie Glu Phe 
180 185 190 

ttt aaa eta ate gtg att gat att ctg gga gga aga tct gtg aga att 624 
Phe Lys Leu lie Val lie Asp lie Leu Gly Gly Arg Ser Val Arg lie 
195 200 205 

get eca gae aca gca aac aaa gga etg ata tct ggt ate tgt ggt aat 672 
Ala Pro Asp Thr Ala Asn Lys Gly Leu lie Ser Gly lie Gys Gly Asn 
210 215 220 

etg gag atg aat gae get gat gae ttt act aca gat gca gat eag ctg 720 
Leu Glu Met Asn Asp Ala Asp Asp Phe Thr Thr Asp Ala Asp Gin Leu 
225 230 235 240 



gcg ate £aa ecc aac ata aac aaa gag ttc gae ggc tge eca ttc tat 768 
Ala lie Gin Pro Asn lie Asn Lys Glu Phe Asp Gly Cys Pro Phe Tyr 
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245 250 255 

ggc aat cct tct gat ate gaa tac tgc aaa ggt ctg atg gag cca tac 816 
Gly Asn Pro Ser Asp lie Glu Tyr Cys Lys Gly Leu Met Glu Pro Tyr 
260 265 270 

aga get gta tgt cgt aae aat ate aac ttc tac tat tac act eta tee 864 
Arg Ala Val Cys Arg Asn Asn lie Asn Phe Tyr Tyr Tyr Thr Leu Ser 
275 280 285 

tgt gee ttc get tac tgt atg gga gga gaa gaa aga get aaa cac gtc 912 
Cys Ala Phe Ala Tyr Cys Met Gly Gly Glu Glu Arg Ala Lys His Val 
290 295 300 

ctt ttc gac tat gtt gag aca tgc get gcg ccg gaa acg aga gga acg 960 
Leu Phe Asp Tyr Val Glu Thr Cys Ala Ala Pro Glu Thr Arg Gly Thr 
305 310 315 320 

tgt gtt tta tea gga cat act ttc tat gac aca ttc gac aaa gca aga 1008 
Cys Val Leu Ser Gly His Thr Phe Tyr Asp Thr Phe Asp Lys Ala Arg 
325 330 335 

tat caa ttc cag ggc cca tgc aag gag att ctg atg gee gca gac tgt 1056 
Tyr Gin Phe Gin Gly Pro Cys Lys Glu lie Leu Met Ala Ala Asp Cys 
340 345 350 

tac tgg aae aca tgg gat gta aag gtt tea cat aga gac gtc gaa tea 1104 
Tyr Trp Asn Thr Trp Asp Val Lys Val Ser His Arg Asp Val Glu Ser 
355 360 365 

tac act gag gta gag aaa gta aca ate agg aaa cag tea act gta gta 1152 
Tyr Thr Glu Val Glu Lys Val Thr lie Arg Lys Gin Ser Thr Val Val 
370 375 380 

gat etc att gtg gat ggc aag cag gtc aag gtt gga gga gtg gat gta 1200 
Asp Leu Me Val Asp Gly Lys Gin Val Lys Val Gly Gly Val Asp Val 
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385 390 395 400 

tct ate ccg tac age tct gag aac act tec ata tac tgg cag gat gga 1248 
Ser lie Pro Tyr Ser Ser Glu Asn Thr Ser Me Tyr Trp Gin Asp Gly 
405 410 415 

gac ate ctg acg aeg gee ate eta ect gaa get ett gtc gtt aag ttc 1296 
Asp lie Leu Thr Thr Ala lie Leu Pro Glu Ala Leu Val Val Lys Phe 
420 425 430 

aac ttt aag cag etc ctt gta gtt eat ate aga gat cca ttc gat gga 1344 
Asn Phe Lys Gin Leu Leu Val Val His lie Arg Asp Pro Phe Asp Gly 
435 440 445 

aag aca tgc ggc ata tgt ggt aac tat aat caa gat tea act gat gat 1392 
Lys Thr Cys Gly lie Cys Gly Asn Tyr Asn Gin Asp Ser Thr Asp Asp 
450 455 460 

ttc ttt gac gca gaa gga gca tgc get eta ace ecc aac ccc cca gga 1440 
Phe Phe Asp Ala Glu Gly Ala Cys Ala Leu Thr Pro Asn Pro Pro Gly 
465 470 475 480 

tgt aca gag gaa eag aaa eca gaa get gag ega ctt tgc aat aat etc 1488 
Cys Thr Glu Giu Gin Lys Pro Glu Ala Glu Arg Leu Cys Asn Asn Leu 
485 490 495 

ttt gat tct tct ate gac gag aaa tgt aat gtc tgc tac aag cct gac 1536 
Phe Asp Ser Ser lie Asp Glu Lys Cys Asn Val Cys Tyr Lys Pro Asp 
500 505 510 

egg att gcc cga tgt atg tac gag tat tgc ctg agg gga caa caa gga 1584 
Arg lie Ala Arg Cys Met Tyr Glu Tyr Cys Leu Arg Gly Gin Gin Gly 
515 520 525 

ttt tgt gac cat get tgg gag ttc aag aaa gaa tgc tac ata aaa cat 1632 
Phe Cys Asp His Ala Trp Glu Phe Lys Lys Glu Cys Tyr lie Lys His 
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530 535 540 

gga gac act eta gaa gta cca cct gaa tgt caa gga tec aca gag ccc 1680 
Gly Asp Thr Leu Glu Val Pro Pro Glu Cys Gin Gly Ser Thr Glu Pro 
545 550 555 560 

ggc ctg gag gag gtg ggg gag att gag cag aaa cag ctg cag aag egg 1728 
Gly Leu Glu Glu Val Gly Glu lie Glu Gin Lys Gin Leu Gin Lys Arg 
565 570 575 

ttc ggg ggc ttc ace ggg gee egg aag teg gee egg aag ttg gee aac 1776 
Phe Gly Gly Phe Thr Gly Ala Arg Lys Ser Ala Arg Lys Leu Ala Asn 
580 585 590 

cag gga tec gtg age aag ggc gag gag ctg ttc acc ggg gtg gtg ccc 1824 
Gin Gly Ser Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro 
595 600 60S 

ate ctg gtc gag ctg gac ggc gac gta aac ggc eac aag ttc age gtg 1872 
Me Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val 
610 615 620 

tec ggc gag ggc gag ggc gat gee ace tac ggc aag ctg acc ctg aag 1920 
Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys 
625 630 635 

ttc ate tgc acc acc ggc aag ctg ccc gtg ccc tgg ccc acc etc gtg 1968 
Phe Me Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val 
640 645 650 655 

acc acc ttc ggc tac ggc ctg cag tgc ttc gcc cgc tac ccc gac eac 2016 
Thr Thr Phe Gly Tyr Gly Leu Gin Cys Phe Ala Arg Tyr Pro Asp His 
660 665 670 



atg aag cag eac gac ttc ttc aag tec gee atg ccc gaa ggc tac gtc 
Met Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val 



2064 
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675 680 685 

cag gag cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc 2112 

Gin Glu Arg Thr Me Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg 

690 695 700 

gcc gag gtg aag ttc gag ggc gac acc ctg gtg aac cgc ate gag ctg 2160 
Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu 
705 710 715 

aag ggc ate gac ttc aag gag gac ggc aac ate ctg ggg cac aag ctg 2208 
Lys Gly lie Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu 
720 725 730 735 

gag tac aac tac aac age cac aac gtc tat ate atg gcc gac aag cag 2256 
Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin 
740 745 750 

aag aac ggc ate aag gtg aac ttc aag ate cgc cac aac ate gag gac 2304 
Lys Asn Gly Me Lys Val Asn Phe Lys Me Arg His Asn lie Glu Asp 
755 760 765 

ggc age gtg cag etc gcc gac cac tac cag cag aac acc ccc ate ggc 2352 
Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro Me Gly 
770 775 780 

gac ggc ccc gtg ctg ctg ccc gac aac cac tac ctg age tac cag tec 2400 
Asp Gly Pro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser 
785 790 795 

gcc ctg age aaa gac ccc aac gag aag cgc gat cac atg gtc ctg ctg 2448 
Aia Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu 
800 805 810 815 

gag ttc gtg ace gcc gee ggg ate act etc ggc atg gac gag ctg tac 2496 
Giu Phe Val Thr Ala Ala Gly Me Thr Leu Gly Met Asp Glu Leu Tyr 
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820 825 830 

aag taa 2505 
Lys 

<210> 3 

<211> 2505 

<212> DNA 

<213> 

<221> CDS 

<222> (1)..(2505) 

<400> 3 

atg aag ata ata att ctg tct gtt ata ttg gcc tac tgt gtc acc gac 48 
Met Lys lie lie lie Leu Ser Val lie Leu Ala Tyr Cys ValThr Asp 
1 5 10 15 

aac tgt caa gat gca tgt cct gta gaa gcg gaa ccg cca tea agt aca 96 
Asn Cys Gin Asp Ala Cys Pro Val Glu Ala Glu Pro Pro Ser Ser Thr 
20 25 30 

cca aca gtt cca act tct tgt gaa get aaa gaa gga gaa tgt ata gat 144 
Pro Thr Val Pro Thr Ser Cys Glu Ala Lys Glu Gly Glu Cys lie Asp 
35 40 45 

acc aga tgc gca aca tgt aaa cga gat ata eta tea gat gga ctg tgt 192 
Thr Arg Cys Ala Thr Cys Lys Arg Asp He Leu Ser Asp Gly Leu Cys 
50 55 60 

gaa aat aaa cca ggg aag aca tgc tgt aga atg tgc cag tat gtg att 240 
Glu Asn Lys Pro Gly Lys Thr Cys Cys Arg Met Cys Gin Tyr Val Me 
65 70 75 80 

gaa tgc aga gta gaa gca get ggt tat ttt aga acg ttt tac ggc aaa 288 
Glu Cys Arg Val Glu Ala Ala Gly Tyr Phe Arg Thr Phe Tyr Gly Lys 
85 90 95 
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aga ttt aat ttt cag gaa cct ggt aaa tat gtg ctg get agg gga acc 336 
Arg Phe Asn Phe Gin Glu Pro Gly Lys Tyr Val Leu Ala Arg Gly Thr 
100 105 110 

aag ggt ggc gat tgg tct gta acc etc acc atg gag aat eta gat gga 384 
Lys Gly Gly Asp Trp Ser Val Thr Leu Thr Met Glu Asn Leu Asp Gly 
115 120 125 

cag aag gga get gtg ctg act aag aca aca ctg gag gtt gea gga gae 432 
Gin Lys Gly Ala Val Leu Thr Lys Thr Thr Leu Glu Val Ala Gly Asp 
130 135 140 

gta ata gae att act caa get act gea gat cct ate aca gtt aae gga 480 
Val lie Asp lie Thr Gin Ala Thr Ala Asp Pro lie Thr Val Asn Gly 
145 150 155 160 

gga get gae eca gtt ate get aae ecg tte aca att ggt gag gtg acc 528 
Gly Ata Asp Pro Val Me Ala Asn Pro Phe Thr lie Gly Glu Val Thr 
165 170 175 

att get gtt gtt gaa ata ecg ggc ttc aat ate aca gtc ate gaa ttc 576 
Me Ala Val Val Glu Me Pro Gly Phe Asn Me Thr Val Me Glu Phe 
180 185 190 

ttt aaa eta ate gtg att gat att ctg gga gga aga tct gtg aga att 624 
Phe Lys Leu Me Val Me Asp Me Leu Gly Gly Arg Ser Val Arg Me 
195 200 205 

get cca gae aea gea aae aaa gga ctg ata tct ggt ate tgt ggt aat 672 
Ala Pro Asp Thr Ala Asn Lys Gly Leu Me Ser Gly Me Cys Gly Asn 
210 215 220 



ctg gag atg aat gae get gat gae ttt act aea gat gea gat eag ctg 
Leu Glu Met Asn Asp Ala Asp Asp Phe Thr Thr Asp Ala Asp Gin Leu 
225 230 235 240 



720 
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gcg ate caa ccc aac ata aac aaa gag ttc gac ggc tgc cca ttc tat 768 
Ala Me Gin Pro Asn lie Asn Lys Glu Phe Asp Gly Cys Pro Phe Tyr 
245 250 255 

ggc aat cct tct gat ate gaa tac tgc aaa ggt ctg atg gag cca tac 816 
Gly Asn Pro Ser Asp Me Glu Tyr Cys Lys Gly Leu Met Glu Pro Tyr 
260 265 270 

aga get gta tgt cgt aac aat ate aac ttc tac tat tac act eta tee 864 
Arg Ala VaT Cys Arg Asn Asn Me Asn Phe Tyr Tyr Tyr Thr Leu Ser 
275 280 285 

tgt gee ttc get tac tgt atg gga gga gaa gaa aga get. aaa cae gtc 912 
Cys Ala Phe Ala Tyr Cys Met Gly Gly Glu Glu Arg Ala Lys His Val 
290 295 300 

ctt ttc gac tat gtt gag aca tgc get gcg ccg gaa acg aga gga aeg 960 
Leu Phe Asp Tyr Val Glu Thr Cys Ala Ala Pro Glu Thr Arg Gly Thr 
305 310 315 320 

tgt gtt tta tea gga cat act ttc tat gac aca ttc gac aaa gea aga 1008 
Cys Val Leu Ser Gly His Thr Phe Tyr Asp Thr Phe Asp Lys Ala Arg 
325 330 335 

tat caa ttc cag ggc cca tgc aag gag att ctg atg gee gca gac tgt 1056 
Tyr Gin Phe Gin Gly Pro Cys Lys Glu lie Leu Met Ala Ala Asp Cys 
340 345 350 

tac tgg aac aca tgg gat gta aag gtt tea cat aga gac gtc gaa tea 1104 
Tyr Trp Asn Thr Trp Asp Val Lys Val Ser His Arg Asp Val Glu Ser 
355 360 365 
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tac act gag gta gag aaa gta aca ate agg aaa cag tea act gta gta 
Tyr Thr Glu Val Glu Lys Val Thr Me Arg Lys Gin Ser Thr Val Val 
370 375 380 



1152 
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gat etc att gtg gat ggc aag cag gtc aag gtt gga gga gtg gat gta 1200 
Asp Leu lie Val Asp Gly Lys Gin Val Lys Val Gly Gly Val Asp Val 
385 390 395 400 

tct ate ccg tac age tct gag aae aet tec ata tac tgg eag gat gga 1248 
Ser Me Pro Tyr Ser Ser Glu Asn Thr Ser lie Tyr Trp Gin Asp Gly 
405 410 415 

gac ate ctg aeg acg gee ate eta cct gaa get ctt gte gtt aag ttc 1296 
Asp Me Leu Thr Thr Ala Me Leu Pro Glu Ala Leu Val Val Lys Phe 
420 425 430 

aac ttt aag cag etc ctt gta gtt cat ate aga gat cca ttc gat gga 1344 
Asn Phe Lys Gin Leu Leu Val Val His lie Arg Asp Pro Phe Asp Gly 
435 440 445 

aag aca tgc ggc ata tgt ggt aac tat aat caa gat tea aet gat gat 1392 
Lys Thr Cys Gly Me Cys Gly Asn Tyr Asn Gin Asp Ser Thr Asp Asp 
450 455 460 

tte ttt gae gea gaa gga gea tgc get eta ace eee aae eee eea gga 1440 
Phe Phe Asp Ala Glu Gly Ala Cys Ala Leu Thr Pro Asn Pro Pro Gly 
465 470 475 480 

tgt aea gag gaa eag aaa eea gaa get gag ega ett tgc aat aat etc 1488 
Cys Thr Glu Glu Gin Lys Pro Glu Ala Glu Arg Leu Cys Asn Asn Leu 
485 490 495 

ttt gat tct tct ate gac gag aaa tgt aat gtc tgc tac aag cct gac 1536 
Phe Asp Ser Ser Me Asp Glu Lys Cys Asn Val Cys Tyr Lys Pro Asp 
500 505 510 

egg att gee ega tgt atg tac gag tat tgc ctg agg gga caa caa gga 1584 
Arg Me Ala Arg Cys Met Tyr Glu Tyr Cys Leu Arg Gly Gin Gin Gly 
515 520 525 
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ttt tgt gac cat get tgg gag ttc aag aaa gaa tgc tac ata aaa cat 1632 
Phe Cys Asp His Ala Trp Glu Phe Lys Lys Glu Cys Tyr lie Lys His 
530 535 540 

gga gac act eta gaa gta oca cct gaa tgt caa gga tec ctg gtt gge 1680 
Gly Asp Thr Leu Glu Val Pro Pro Glu Cys Gin Gly Ser Leu Val Gly 
545 550 555 560 

caa ctt ccg gge cga ctt ccg gge eec ggt gaa gee ecc gaa ccg ctt 1728 
Gin Leu Pro Gly Arg Leu Pro Gly Pro Gly Glu Ala Pro Glu Pro Leu 
565 570 575 

ctg cag ctg ttt ctg etc aat etc cce cac etc etc cag gee ggg etc 1776 
Leu Gin Leu Phe Leu Leu Asn Leu Pro His Leu Leu Gin Ala Gly Leu 
580 585 590 

tgt gga tec gtg age aag gge gag gag ctg ttc ace ggg gtg gtg ecc 1824 
Cys Gly Ser Val Ser Lys Gly Glu Glu Leu Phe Thr Gly Val Val Pro 
595 600 605 

ate ctg gtc gag ctg gac gge gac gta aac gge cac aag ttc age gtg 1872 
Me Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val 
610 615 620 

tec gge gag gge gag gge gat gee ace tac gge aag ctg aec ctg aag 1920 
Ser Gly Glu Gly Glu Gly Asp Ala Thr Tyr Gly Lys Leu Thr Leu Lys 
625 630 635 

ttc ate tgc ace ace gge aag ctg ecc gtg ecc tgg ecc ace etc gtg 1968 
Phe lie Cys Thr Thr Gly Lys Leu Pro Val Pro Trp Pro Thr Leu Val 
640 645 650 655 



ace aec ttc gge tac gge ctg cag tgc ttc gee ege tac ecc gac cac 
Thr Thr Phe Gly Tyr Gly Leu Gin Cys Phe Ala Arg Tyr Pro Asp His 
660 665 670 



2016 
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atg aag cag cac gac ttc ttc aag tec gcc atg ccc gaa ggc tac gtc 2064 
Met Lys Gin His Asp Phe Phe Lys Ser Ala Met Pro Glu Gly Tyr Val 
675 680 685 

cag gag cgc acc ate ttc ttc aag gac gac ggc aac tac aag acc cgc 2112 
Gin Glu Arg Thr lie Phe Phe Lys Asp Asp Gly Asn Tyr Lys Thr Arg 
690 695 700 

gcc gag gtg aag ttc gag ggc gac acc ctg gtg aac cgc ate gag ctg 2160 
Ala Glu Val Lys Phe Glu Gly Asp Thr Leu Val Asn Arg lie Glu Leu 
705 710 715 

aag ggc ate gac ttc aag gag gac ggc aac ate etg ggg eac aag ctg 2208 
Lys Gly lie Asp Phe Lys Glu Asp Gly Asn lie Leu Gly His Lys Leu 
720 725 730 735 

gag tac aac tae aac age cac aac gtc tat ate atg gcc gac aag eag 2256 
Glu Tyr Asn Tyr Asn Ser His Asn Val Tyr lie Met Ala Asp Lys Gin 
740 745 750 

aag aac ggc ate aag gtg aac ttc aag ate cgc cac aac ate gag gac 2304 
Lys Asn Gly tie Lys Val Asn Phe Lys Me Arg His Asn lie Glu Asp 
755 760 765 

ggc age gtg cag etc gcc gac cac tac cag cag aac acc eec ate ggc 2352 
Gly Ser Val Gin Leu Ala Asp His Tyr Gin Gin Asn Thr Pro Me Gly 
770 775 780 

gac ggc eec gtg etg etg ecc gae aac cac tae ctg age tac eag tee 2400 
Asp Gly Fro Val Leu Leu Pro Asp Asn His Tyr Leu Ser Tyr Gin Ser 
785 790 795 

gcc ctg age aaa gae ecc aac gag aag cgc gat cac atg gtc ctg etg 2448 
Ala Leu Ser Lys Asp Pro Asn Glu Lys Arg Asp His Met Val Leu Leu 
800 805 810 815 
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gag ttc gtg acc gcc gcc ggg ate act etc ggc atg gac gag ctg tac 2496 
Glu Phe Val Thr Ala Ala Gly lie Thr Leu Gly Met Asp Glu Leu Tyr 
820 825 830 

aag taa 2505 
Lys 



<210> 4 
<211> 40 
<212> PRT 

<213> Insertion peptide 
<400> 4 

Gly Ser Thr Glu Pro Gly Leu Glu Glu Val Gly Glu lie Glu Gin Lys 
15 10 15 

Gin Leu Gin Lys Arg Phe Gly Gly Phe Thr Gly Ala Arg Lys Ser Ala 
20 25 30 

Arg Lys Leu Ala Asn Gin Gly Ser 
35 40 

<210> 5 
<211> 40 
<212> PRT 

<213> Insertion peptide 
<400> 5 

Gly Ser Leu Val Gly Gin Leu Pro Gly Arg Leu Pro Gly Pro Gly Glu 
IS 10 IS 

Ala Pro Glu Pro Leu Leu Gin Leu Phe Leu Leu Asn Leu Pro His Leu 
20 25 30 



Leu Gin Ala Gly Leu Cys Gly Ser 
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35 



40 



<210> 6 
<211> 53 
<212> DNA 
<213>prinier 1 
<400> 6 

cacaagcttc cattgtgctg gatgaagata ataattctgt ctgttatatt ggc 

<210> 7 
<211> 33 
<212> DNA 
<213>prinier 2 
<400> 7 

tgtggatcct tgacattcag gtggtacttc tag 

<210> 8 

<211> 48 

<212> DNA 

<213>prmer 3 

<400> 8 

caagcttgcg gccgcaggat ccgtgagcaa gggcgaggag ctgttcac 

<210> 9 
<211> 38 
<212> DNA 
<213>priiner 4 
<400> 9 

taccattgtg ctggatggtg agcaagggcg aggagctg 38 

<210> 10 
<211> 16 
<212> PRT 
<213> mammal ian 
<400> 10 

Ser Glu Gin Lys Gin Leu Gin Lys Arg Phe Gly Gly Phe Thr Gly Gly 
15 10 15 
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